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AESTRACT ' B e
", Thls paper deals w1th three areas: (1) the future
]Ob situation for people with: doctoral degrees in the natural
sc1ences' (2) the number of graduate students there should be in the
‘natural sciences; and (3) some steps to improve. graduate education in
" the natural sciences. In the Spring of 1970, persons with M.I.T.'
~doctorates in physlcs and chemlstry ‘had fewer job ch01ces than those
with dotorates in the earth sciences, blology, or mathematlcs. Of the

“‘3 job markets for doctorates in the natural sciences: 1ndustry,'

"government, and higher educatlon, only the latter’ is expected to grow
slgnlflcantly in the-next- several years,rthough ‘the demand in the

’4‘1ndustr1al sector: may increase ‘with" an upsurge of the economy. The"

o h1r1ng rates in the’ h1gher educatlon sector wlll, however, ‘bea’ good .
- deal” lower than’ they have’ been.vThls means ‘that’ Phs D.'s are currently‘

L produced atia“ faster™ Tate . than they are needed and th1s trend- w1ll

»‘g:probably have to® te reversed.’ ‘As’for 1mprov1ng the quallty of “the
- .'graduate” programs, students should be’ tra1ned to~ (1) contrlbute to N

Lf?:the solution of =oc1ety S” problems,:(2) ‘take on’ broader
-Tﬂfrespons1b111t1es 1n 1ndustry,vand (3) be effectlve teachers. (AF)
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3 THE OUTLOOK FROM THE UNIVERSITY (THE NATURAL SCIENCES)*
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D Dr. RObert Alberty | S. DEPARTi'iF.ﬁTOF HEEhLTH ED
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DR. ;R.OBE:P&I‘ --.AL.B'ER'I‘Y: Well, as an alumnus of
mfiﬁgwahe_?e"eeii;ofe;rzé; ate thools,,iﬁmiemg”greet p1eesure;éwmv
| for ﬁeﬂfeggeW£56R.eed-have a'chance'fo.eee‘so manj“eldu
friends. o |

| These are tlmes which make us ask some
verv basic questions about doctoral educ ation ‘ How ﬁanv
fpersons W1th doctoral degrees are needed9 What Wlll they
'*“ebe doina durlng thelr 11fe51mes9 How should the cost of
"*their educatlon be pa1d° Are there some students 1n our

Zifgraduate schools who shouldn't be there, or who have been

”ﬁifthere too 1ong° What 1s the best educatlon we can glve

'7would 11_e to spend my tlme on another

=B *7fSchools in the Unlted States,. mi
= PO Miami .
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"?ﬂ;iln flndlng Jobs._f ,f;;;fo:‘ftuﬁvt: f"f J ' '  “ “_ 'Wk-v

hfjfdependlng upon th

"FWﬁthese people were :nvolved 1n}'”'

goingrto be for_people with doctoral degrees in the
natural‘sciences?
| - The second one is: How many gradua*
‘students should there be in the natural sc1ences°
And the tnlrd- How can we improve graduate
study in the natural 301ences9 |
Flrst w1th respect to the Job market our
5eyper1ence at M I T, 1ast sprlng was that the new Ph Ds
in pﬁygiesia;d'ahéﬁi -did ‘mot have-the cpyorttnl 5 5f~ﬁw
‘seiect»from rer&”maoyaeompeulng offerg; but they dld get
'JObS.' ‘. |
o lThe blologlsts and the blochemlsts, the
‘feerth sclentlsts and the mathemat1c1ans, on the other

. ~'hund apparently dld not really report any dlfflculty

And 1 note_w1th1n the flelds of phv31cs 5

"and chemlstry there was_a great deal of dlfference, e

vub'ield and the type of activitieshf 1

' Howeyer; We'look forward to next SpringQ o

“EMIAMI FLORIDA~33132 ‘37059704
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‘has told us about the outlook from industry and I cannot

..fthat we must be oarpfulwnot to confuse short- +erm cycllng

'%of.the economv Wlth 1ong-term needs” of the: country

 cult to adJust doctoral productlon for these short term

'fluqtuatlon§,ﬁﬁ§tgaw£ff’"

‘e?;;ahelp but thlnk that 1n nrOV1d1ng fo“ a grOW1ng populatlon ;
 {;w1th the increa31ng problems W1th pollutlon, deliwery of
"eadequate medlcal care,.exhaustlon of natural resources, ev
‘k‘eseand still an 1ncrea51ng demand for a hlghe”_average

sstandard of 11v1n

are afraid shat'the_hiring of new faculty that other
institutions will be down as it will be at M.I.T.
Thiﬁking about‘the Job market in the
natural.sciences,.there are three main.sectbrs which I
think we have to keéﬁ in mind; the industrial, the

Federai, and the hlgher educatlon sectors. 'Ted Cairns

really-add to that;*.I would simply like to emphasize

“‘—"'W

' Unfortunately, the time cycle for produc-

1ng doctorates is suf¢101ent1y Jong 80 thao 1t 1s dlffl-'

=
T
il

wan looklng at the longer term needs, 1 can':,'

reQulre well tralned c{c:n.entzx.sts and

en ;neeps

‘Although theFedera,l Government doesnot

employ a very raction of Ph.Ds in the natural

g2’ SEYBOLD ‘BUILBING..
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sciences, as~CharlieAPa1k's elides show, st111 Fede:al
and R and D programs do support many Ph.D. scientists
through both unlver51t1es and 1ndustry, Thus, job
opportunities for fh.Ds‘in science are going to be
,greatiy affectedAby_Federal sdbport of R and D in the
amount of "R"'in thaﬁ R and D.

So far, most-reductions in Federal fﬁnding_‘
ehave been due to 1nflat10n but the cumulatlve effect as
- you all know, has been very serlous and I am afrald that
eat ‘the present tlme we are in the. mldst cf a levellrv
noff of the number of actlvcvrese;rcﬂwscr ntlsts, and 1f
ithe ‘pPresent trends contlnue, that there will be an actual
;dlminlshment of. the number of actlve research sc1enclsus
%:_;;n thls country.:s 'k'AHb‘ ” |

It 1s only when we come to the hlgher R

“Ileducatlon sector that we can see an axea that Wlll

5probab]y grow at a s1gn1f1cant rate 1n tho next several

L . B
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degree credit'enrollment in United States universities
this fall-and.they,find it is 8.55 million students,
Awhich'is an increase_of aboutd7;£ percent over last year.
This is actuallyla fasterdrateﬁof growth than the Office,
of Education is projecting in its projectione_which are
in prees.

| The Office of Educatlon projections in
-press 1nd1cate the degree credit enrollment 1n Amerlcan
unlver51t1es and colleges w1ll 1ncrease aboutwﬁ__ percent
,,per vear for the ne“* seversl years with the two—yeerf
,colleges.grow1ng at & faeter'rafe, 5-7-percent per”year,i
and the four year colleges at a rate of 3. 6 percent per

I might also refer to the N.S. P. stndy

~which was.Just released a few weeks ago whlch showed the

”;‘1ncrease in science facultles betwe '69 and 170 Whlch

Hlshowed that there was a growth of 4 5 percent in the

"chemlstry facultles, 2 5 percent 1n phy31cs facultles,:r d'

“Ty 3andi3 0 percent in mathematlcs, and 5 5 percent 1n blo--

ﬁBut what about the future” I thlnk higher}ﬁ

ji{educatlon W1117continue to‘need more Ph Ds in the sciences,'

‘ffbut the‘h ringfr*tes,w‘ll be‘a good deal lower than they f_

ONVENTION F REPORTERS
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‘ '~4fthey are probably good enough for this purpose

have been.

Now, what about the numher‘of graduate
students that there should.be in the natural sciences?
Various data and calculations indicate that we are
currently producing Ph.Ds at a faster rate than thcy’are
needed, assuming’that*they receive a certain type of
training and aSsuming4that'they'are fitted only for a
certain type of Jjob., |

One way to sez hon serious thls problem hay
”AheTTE’toediVide'the annual Ph D nroductwnn;_as.renort&d‘
by the Natlonal Research Council,}by the number of Ph.Ds

'-;n'1968 as reported bv the Natlonal Reglstry of Scientlfi

L T

“and Techn1ca1 Per onnel.' Although these latter numbers
'are not complete, they perhaps represent 8o to 90 percent

'of the working doctorates 1n the country and so I think ik

In chemistry the doctoral productlon is
'6 7 percent per year on. th1s basis- in the earth sc1ences,:-

ﬁf}g 2 percent, in physics, 10 l percent-'in mathematics,

'715 hppercent- in biologicalﬂsciences,:2o 4 percent.;4

ONVENTION REPORTERS s
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”'f:Science isndown eight percent from ‘last year and ‘the

‘“f._number of entering graduate students is down a- good deal

““’?f:kind of data we really need to understand current rates. .

without growing opportunities for people with this train-
ing. |
| Now, there are‘four alternative courses
of action. One is to reduce the Ph.D. production in |
,science . Another is'to change the nature of the training.
Ang a third is for them to seek different types of jobs
.than they have in the‘paet.' Actually, I do not see any
one of‘these'as "the" solution to current problems,-but
- I see sonerfeatures of'each of these“possible'solutions»
: mbclng followeu Simultaneously | H |
| | ‘First of all the Ph.D. production in
Science in the country is being reduced At M.I. T. the

enrollmen. in the graduate school and the School of

Jfrom that t}iiﬁlj*ifvn;»
It WOuld “e nice actually it we had data

'E‘ffOr the country as a whole, b“t I am "Ot aware Of the

I amoone of those who believe the country

‘Vis going to continue to need Ph Ds out of the present

ndiwomen who have experience in the

fadvancement of sciencenat”the frontier and who want to

TAYLOR REESE and A‘ oclates
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_permitting'our‘very best-students to,develop, to design

r.their own course of: action and to pursue whst they thi

»future. And I think Wayne Reitz' graphs Wthh showed

'-:;ﬁé imbrove graduate study in the natural SCiences9 Inw-
"icontrast with the first two questions, I think this is
{isomething which the graduate deans and their faculties
jrégcan do something about I know that graduate deans have
?been talking about new types of doctoral programs and I
fthink some new ones are needed, but I WUuld like to |
'f’iempnasize that 1 do not think we are actually using ‘the -

””frlexibility,which is inherent in many of our current

pursue this activity and to train students at a very
advanced level.

In my view, the opportunities for advancing
basic science are ‘greater than.ever and I think there
will be major‘discoveries‘of tremendous importance to
our societyvduring”the foreseeable future. |

For this reason5 I am really unhappy withA

reduction in Federal fellowship programs which have been

[

vould be the most promis1ng careers for them in the

that there has been a 40 or 50 percent reduction in thesef
Federal programs is very bad for these stronger students.

Now we come to my final question° ‘How can .

'TAYLOR REESE and Assoclates
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repeatlng thlngs that other members of the panel are also

f. train students as we have been d01ng, for exploration of

programs.
I note that the Economic Concerns Committee
of the American Physical Society has Just prepared a
repert in which they say, "We gshould counsel graduate
students toward a well-grounded training in fundementals,
carried through with the broadest attitudes and'wisest
divisions." " £nd in their report, dohn Gardner.in his
bookg"Excellence":ofg I think, about ten years ago say-

ing:

l"Nothan contrlbutes more damaglngly to.;;””

the unemployment of educated talent than rigid-
'speclaliaatlon and rigid attltudes supportlng this
specializavlon.‘ The future is necessarily hazardous
for the individual who tralns himself to- do a VJ.
' specific Job, receives an advanced degree for ‘that

1ine of work and belleves that soclety owes him a.

f“living for doing lb-

saying,_but I think it is of very great importance.;

I think, in other WOrds, that we need to

science at the frontlers, we need to train students with

I think 1n quoting John Gardncr here, B am o

o WTAYLOR REESE and Assoclates
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an 1nterest in contributing to eociety s problems and to’
taking on broader respon31bilit1es in 1ndustry, we need
to train students who Wlll take 1ncreased 1nterest in

teaching, and I think thau jn the science area especiallyﬁ

perhaps we need to be much more concerned w1th tne Jjob

s of teaching science to the non scientlsts than we have in,'

the immedlate past

In conc1u31on,_I think thﬂs is the time for|

'?;7ff”us to reexamine our programs, to identify their ba51c




